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ABSTRACT 

Drawing upon research iron a number of fields, this 
paper explores parallels between new paradigas in the 
sciences— particularly physics, chMiistry, and biology— and new 
paradigms in reading and literary theory— particularly a socio- 
psycholinguistic, smiiotic, transactional view of reading and a 
transactional view of the literary experience. Asiong the major 
parallels emi^hasised in the paper are the following concepts: (1)) 
reality is fundamentally an organic process; (2) there. is tfb sharp 
separation between observer and what is observed, reader and text, 
and reader/text and content; (3) the whole (universe, sentence, text, 
and so forth) is not merely the siai of "parts* that can be sepcrately 
identified; and (4) meaning is determined through transactions 
between observer and observed, reader and text, reader/text and 
context, and among textual elements on aSid across various levels. 
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Abstract 



TM.8 essay explrres parallels between new paradigms in the sciences, 
particularly quantum physics, chealstry, and biology, and new paradigos in 
reading aud Uterary theory, particularly a Bocio-psychoiinguistic, se»lotlc, 
transactional view of reading and a transactional view of the Uterary 
experience. Among the major paraUels emphasised are the following concepts i 
reaUty is fundaawntaUy an organic process p there is no sharp separation 
between observer ahd observed, reader and text, reader/text and context i 
the whole (universe, sentence, text, etc.) is not merely the sum of "parts" 
which can be separately identlfiedi meaning is deterained through transac- 
tions between observer and ybservwi, reader and text, reader/text and 
context, and among textual elements on and across various levels. 
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PARAZJfilS BEWKBN SSf PARADIQB IN SCIENCE " 
AHD in READIHG AHD UTERAHT THEOHtES 

Alvln Toffler (I98O) calls it the -third wave.'' this new dvlllwitlon 
he sees eserslng. Rvsldst Fritjov Capra (I982) also suggests that the 
underlying values and assui^i<»8 that have domlnateC Western civill«ation 
for the last three centuries have begun to change, that individually and 
collectively we have begun a cultural revolution destined to radically 
affect our Uvr^ In the twenty-first century (1982, PP. 21-U9). 

Certain aspects of this cultural revolution can of course be traced 
bade not only to earUer thinkers of this and the l^diately preceding 
centuries, like Whitetead and Bergson,. Hegel and Kant, but even to the . 
classical Credts and beyc«id. Without e^igaging in lengthy historical review, 
suffice it to say that today, the evolving shift in perspective can be 
seen most clearly in the sciences ax^ aUied disciplines, where the current 
Shift froa a mechanistic to an organic paradi'ga began at least as early as 
the late 1920s, with the rise of the Copenhagen school of quantum physics. 

In the late 1970s ^9806 this reeiwrging paradigm has spread to a 
number of disciplines, most notably chemistry and biology. True, most 
scientists today are not involved in developing new theories or paradigms 
(Kuhn 1962, p. 33) f rather, they are engaged mainly in experimental research, 
with little consideraticm for the broader implications of their worit. 
Entrenched in a world view that has served them weU. they may actually 
oppose the current shift in perspective. Nevertheless, many of those at 
the leading edge of thought, in some cases Nobel pri«e winners, are actively 
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engaged In charactertsilng the new paradlgia that Is evolving from experl- 
mental research, and are attei^Ptlng to coae to grips with its inpUcations. 
As the paxadiga spreads within various disciplines, it will, of course, 
affect subsequent tlwory and research. 

There are several tenets that seea basic to the emerging paradiga, 

including the f oUowingi 

1. The universe is not fundaaentally a mechanism, but an 
organism. 

2. The basic nature of reaUty ie process. 

3. One of the most basic ^processes is transaction, through 
which OTtities are endlessly defined and, redefined. 

/f. As a result of transactions, reality consists of events 
in space-tioe, not of separately iden&ifiable -things." 

5. There is no sharp divisiai between -observer" and 
-observed," between "self" and "other." 

6. Th9 whole is not merely the sum of separately identifiable 

parts. 

7. Cause and effect are often inseparable because events 
are characterised as much by simultaneity and synchron- 
Icity as by linearity. 

8. Inorganic and organic matter exist at varying levels of 

» 

complexity, with lower levels or systems affecting higher 
levels, and higher affecting lower. 

9. Thus there is interrelationship and transaction horizon- 
tally, among units (systems) on the same level, and 
verticaUy, among the variJoa levels (systems) themselves. 
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10. Thus, our "coaaonsense- notions of thb universe are 
seriously in error, based as they are upon Inadequate 
data (see -Cowionsense as a Cultural System" in Geertz 
1983). 

In discussing thd eaergonce of som of these concepts in modem 
science and deMstrating how tt»y are reflected in current itiadJug and 
Uterary theory, I aim not so mch to offer now insights into language 
and language processing as to illuminate for scholars of language and 
Uterature sose of the parallels between physios, cl^aisti^ , biology, 
az»i that unique kind of intellectual functicming we call language. 

In the following pages, what I propose to do is discuss some of the 
research that has led to the new paradigm in subatooic physics, then 
discuss concepts and theories from chemistry and biology. After sketch- 
ing some of these ideas. I wiU return to reading and Uterary theory, 
discussing sose of the parallels between these disciplines and the sci- 
entific disciplines discussed. Finally, I wiU suaaarlse sosa of these 
parallels and than return briefly to a dlscussKsi of the larger eiKsrglng 
paradigm of which science and reading and Uterary theory are a part. 

For an introduction to research and theory in the revolutionary 
disdpUne of quantum physics, I would particularly recomend Gary Zukav's 
The Dancing )hx U Masters (1979). For an overview of emerging theories 
and concepts from various disciplines. I would recommend Frltjov Capra's 
The Turning Point (1982). 
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The Hew" Paradlgn Merging fjrwaJJwSclences 



Quantun Phyaica 

Though the mechanistic paradign sUll doninates our "coEBwnsenae- 
view of reaUty, modem aubatoaio physics has demonstrated the limita- 
tions of this paxadign. This stAft in parapective, the recwit shUt to 
organic rather than a mechanistic paradigm, began shortly after the 
turn of this century. Kearly a century before that, in I803, Thwaas 
Young had confirmed the hypothesis of Newton's contessporary, Huygons, 
that li^t has the propertiw of a wave. Then in I905, Albert Einateln 
proved the essential validity of Newton's own theory of Ught, by deawi- 
Btrating that light has the properties of a particle. Since no one has 
been able to disprove either conclusion, we are left with a jwradoxi 
Ught 18 both a wave and a particle. As Zuka/ (1979) observes, '^.e 
wave-partide duality marked the end of the 'Elther-Or' way of looking 
at the wirld,- at least for quantum physicists (p. 65). (See also Die«ing 
(I97I) /or a discussion of the n<m-daali8tic nature of holistic reseaxch 

in the social sciences.) 

Ught has the potential, then, to be both a wave and a partiae. 
But how do we know wton it is irt^7 Ve know only by observing it. If 
we choose to observe ll^t by aeans of the double-slit experiment that 
Young used, we find that Ug^ is a wave. If ve choose to observe Ught 
hy using the pjwtoelactric effect that Einstein used, we find that Ught 
18 a particle. Thwigh the contradictory wave-Uke and partlcle-llke 
characteristics are both true of light (Niels Bohr's complementarity of 
opposites), at any given tlm we "make- light be either a wave or a 
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particle, depending on how we choose to observe It. By selecting one 
property of light to observe, we slnultaneously obscure the other property. 
The autually-exdusive nature of the wave-like and i^icle-like character- 
istics of ll^t Is a product of out interacticai, or rather our transaction, 

with light (Zukav, 1979 i p. 93). 

As one can readily see, conclusions like these differ maikedly froa 
the viewpoint of classical physics, whlcdi we have learned to accept as 
-coaaonsense.- Wtf have learned to think of objective reality as separate 
from subjective reality, from alndi . things are what they are, regardless 
of whether or how we observe then. Quantum mechanics, the study of sub- 
atomic phenomena, challenges this view. Physicists have discovered that 
at least In the subatomic realm, a human observer cannot observe or measure 
anything without affecting its very nature. Or as Uterary critic David 
Blelch suggests (1978), "the notion of objectivity Is Itself onljc a 
paradlgs- (p. U). Thus while classical i^ysics spoke of interactions 
between separate, independently characteris-ible entities (such as an 
observer and the observed) , modem sul&toaic physics speaks of transactions 
between entities that are in sw way defined through the act of relating to 
one another (Dewey and Bentley, p. 108). Thus particles and waves 

are events , transactions between observer ar'. ol»erve<^. 

The tranaactlOT between "observer" and "observed" results in the 
so-called "quantum l»p," th<; simultaneous actualization of one poaslblUty 
and negation of others. For examplei when a human observer Intervenes to 
measure some aspect or quaUty of a particle, such as its position or 
momentum, the person actuallses one possibility (makes it happen) and 
collapses sU the other possibilities (negates the possibility of their 
happening).' Or as Robert Frost Indicates In "The Road Hot Taken," if you 
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take one road, you cannot slmltaneously take another. This coll&pGlng of 
posslbimiaa, then, Is the quAntua leap. As expressed In Helswiberg's 
uncertainty principle, the phyaldst can nwr predict Kith absolute cer- 
talnty which joselblllty will be actuaOised and which othsr<8) wiU be 
negated! the plvsldst can only calculate the probability of certain pos- 
alblUUes being actuallaed or negated In the transaction that results In 

the quantum leap. 

largely because of tbo Inseparability of observer and observed, and 
because of the fteidaamital nature of the transactlcaal process which unites 
these two, physicists investigating what tl»y call the •Microscopic- aspect 
of reality typically reject the universality of the i8echanlstV<! paradigB 
and the aetaphwr of the universe as a clo<* or a aachine. As Einstein 
(Einstein * Infeld. 19^) lald nearly half a century ago, -Science did not 
succeed in carrying out the aeohanlcal pcograa convincingly, and today no 
physicist believes in the possibiUty of its fUlfllWt- (p. 125). While 
acknowledging %haX the Bechanistic paradlgja has led and wlU continue to 
lead to aagnlflcent Insighta and achleveiimta, such physicists believe that 
the aechanlsUc aodel does not accurately reflect the fundanental nature of 
the universe. Rather, they suggest that the imiverse is nore like an 
organism, a vro<^, with no dear separation betwe«i subjective and objec- 
tive, observer and observed, nlnd and natter. 

Thus several of the basic tenets of this organic model offered by 
quantum physics have, I think, particular relevance for our understanding 
er the reading process and the literary oxperlence. First, the world 
cannot b/an^y«ed Into separately identifiable parts, elemental •njulldlng 
bloAs- that can be recomblned to produce the whole. There are two reasons 
for this. 'One Is that the parts are not separately identifiable, they are 
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Identifiable only in transkiitlon with an-'*oteerver,- ai»l their very nature 
is de'ertdned by such transactions. A related reason is that the basic 
pirts ate not really parts anyway. They are events that persist only bo- 
mentarily. Mo sooner do we identify a particle than it typically colUdes 
with other particles in its environaent, transacting in a burst of energy 
that aanihiUtes the original iwrtldes and creates new ones. 

A related tenet of quantum physics is that the fundamental nature of 
the universe is activity, process. As Whitehead (1925) noted, "nature is a 
structure of evolving processes. The reality is the process" (p. 106). 
Zukav (1979) Cbserves that "The search for the ultimate stuff of the uni- 
verse ends with the discovery that there isnli m." <1979. P. 193). Particles 
are energy, energy in constant transaction and transformation. Pritjov Capra 
(1982) explains tl»t "Atoms consist of particles. aiKl these particles are 
not made of any meterlal stuff. When we observe them we never see any 
substance! what we observe are dynamic patterns continually changing into 
one another-the continuous dance of energy" (Capra. 198£, p. 91). Or as 
Zukav (1979) says. "The subatomic worH is a continual dance of recreation 
iid annihilation, of [what appears to be] mass changing to energy and energy 
changing to mass. Transient forms sparkle In and out of existence creating a 
never-ending, forever-newly-created reaHty" (19^^. p. W). "At the sub- 
atomic level," Zukav conUnues, "there la no longer a clear distinction 
between what Is and what happens, between tlw actor aM the action. At the 
subatomic level the dancer and tlw dance are one." Thus Insofar as the 
rational mind has been able to determine, the universe is fundamentally 
"dancing energy" (Zukav, 1979 t P« 193). 

Thus quantum physics demonstrates the first six of what I have 
listed as basic tenets of the paradigm emerging in the sciences as well 
as m other dlsclpUnes. The seventh of these tenets. Involving 
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siaultaneity asd the Inseparability of cause and effect, is Wat sup^* - 
ported by Frtgogine'd theory of dlaeipative atruottires, atoaalng fr<a 
his fesearch in chealBtry, So are the eighth and ninth teMta. 

ft ^ 

Ch^stgy and Biology 

The phanoaanoi 6f synchronicity, wherein cause and eflect are 
inseparable aal it^terainate , can aoat easily be illustrated Vy what 
aA known in cheaiBtry as "cheadcal dodts." In his introduction to 
Prigoglne and Stengera' Order Out of caiftos (I98'*). Toffler uses an 
analogy to clarify the nature of cteaical clocks 1 , 

Inagine a Billiwi white ping-pong balls olxed at rand<» with 
a Billion black ones, bouncing around chaotically in a tank 
with a glass window in it. . . . 

How ioaglne* that euddenly the window goes all white, then 
all black, then all white again, and on and on, changing its 
color c085)lately at fixed intervals— like a clo^dt ticking, (p. xvi) 

In like fashion, aolecules under certain conditions seem to be able to 
transact or' -coMnicate" with each other similtaneously, synchronisti- 
cally, enabling a new order to arise. 

This brings ua to ^rlgogine's theory of dissipative structures, 
which, \ty analogy, likewise has relevance to language procesclng. 

Ilya Prigogine has doacmstrated that when an "open system,- one 
which exchanges aatter awl/or energy with its envlronaont, has reached a 
state ^of aaxlBUi entropy, its aolecules are in a atate of equilibrium. 
Spontaneously, saall fluctuations can increase in amplitude, bringing 
the ayatea into a "far-from-equiUbriuB*' state. Perhaps it Is the 
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InstablUty of subatoalc '•*partlcli«- (events) qn the alcroscopic level 
that cauaea fluctuations tm the so-called Bacrcsccqiic level of ooletSUles. 
At any rate, strongly fluctuating aoleculee In a far-fron-equiUbrluB 
state aw highly unstable. Responding to internal and/or external 
influences, they aay either degenerate Into chaos or reorganise at a 
higher level of cwfflsjd^y. An example wouU be the aoleculee In a hoao- 
ganaia solution reorg^dlslng theaselves Into crystals. Prlgo^ and 
Stenger; (19»f) su«aari»ei "TJe now know that far froa etiulUtelua, new 
types of structures my originate spontaneously. In far-froa-equlUbrlua 
conditions we aay havi^ tranaf or«atl<m from disorder, from theraal chaos 
[entropy] Into order'* \l98«^, p. 12). Fsroa this tranafor»atlon aay 
originate "Tlew dyna«lc states of laatter" reflecting the transaction of ^ 
a given systea with Its surroundings. The new, aore coaplex structures 
are called >*<o«ip«^t ^va structures because of the role of dlselpatlve 
processes In tnelr formation (198^, p. 12). It vas for this work with 
dlaslpatlve atructures that Prlgogliw received the Nobel Prlee in chem- 
istry m 1977. 

It appears, then, that organlaatlcm and hence Inforaatlon arise 
phoemx-UIce froa the ashes of theraal entropy, as It ware (see Ca«pbeU, 
1982. for a discussion of entropy and Inf onnatlon) . In a far-froMqulHbrlua 
atate aolecules becooe sensitive to.ono another and to their envlronaent 
(e.g. weak gravitational or electrical fUlds-Prlgoglne and Stengers, 
198^. p. 14). As Indicated, simultaneous -coaaunlcatlon" among such 
sensitive molecules characterises the aforeaentloned phan«aena of chemical 
clocks, in which aU aoledules change together In a rhythalc pattern. 
Clearly the molecules engage In transactions through which their very ^ 
nature la (re)deter«lned. According to Prlgoglne and Stengers. such 
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coaaainlcaUon of aolecules In a i-equiUtelua state seems to be the 
rule In biology. "It say In fact be taken as the very basis of the defi- 
nition of a biological systaa" (19*^. p. 13l see also pp. 14 and 180-181^ 

Certainly the concept* of dissipative structures provides a powerful 
model for understanding the natura and funcUoli of biolcigical, social, or 
ia'eod any. open system, including language. In fact, the original French 
edition 197?) of Prigogine a«l Stengers* 1^/oui of Chaos aroused quite 
a furor, stinulaUng "a Mrvelous scientific free-for-all among pres- 
tigious intellectuals in fields as diverse as entyaology and llteriary 
criticism** (Toffler's introduction to the English edition, p. xii). 

Prigoglno's research on the macroscopic chemical and biological 
lavel contributes to the eawrging paradigm in science in various ways, 
Bost notably >y reinforcii« the notion of process as f^indawntali by 
demOTstrating the simultaneity of events (as in the "chei.J.cal clock") i 
and by reveaUng the transactive nature of communication both horiaontally. 
among molecules, and vertically, between molecules and their environment. 
In general, it seems clmx that molecules are prototypical examples of what 
Arthur Koestlor (1969) called holona (from Greek holtffl, whole, and -on, 
neaning paxtide or part). Hierarchically organised. -Biological holons 
^ aeU-regulating open systems which display both the autonomous properties 
of wholes and the dependent properties of parts" (1969. PP. 210-2U). They 
engage in both bott«»-up and top-communication as weU aa horlsontal com- 
munication with units on the same level. 

New Faradl« in ReadingMdUteraQ^^ 
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Bafli^in ^ Thacryi Tr«" «actloiig and Schemata 

These various theories and concepts fr<». physics . chemistry, and 
biology complement, or Resonate with, key concepts Ir current reading theory 
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and Uteraxy theory. According to the latter as weU as the former, 
seanlng la determined through transactions of variwis sorts i the whole is 
not the SUB of "parts" which can be separately identUiedi and there is 
no sharp separation between the knower and ti» known. Reality in general, 
and reading aai tb» Uterary experience in particiUai; are viewed as organic 
processes. 

While Albert Einstein began challenging the f cundatlons of classical 
physics with his discovery that Ught is a particle as weU as a wave, 
EdBund Huey (I9O8) was conducting eicperla»nts and gathering evidence 
denonstrating that even with an alphabetic writing system such as ours, 
a mechanistic "building blo<*" theory of reading is not merely inadequate 
hut Inaccurate. He determined, for example, that four-letter and even 
eight-letter words can be identified almost as rapidly as individual 
letters, thus suggesting that jrord identification does not ordinarily 
proceed from the Identification of Individual letters. In fact, it appears 
that letter identification normally proceeds from the identification of 
worts, m fluent readlng-though normally, of course, we don't bother to 

l^ntlfy letters as we read. 

This top-down processing (larger -units to smaller) becomes more 
plausible when we realize that words can be identified under conditions 
that make it impossible to identify single letters. An example from Frank 
Smith (1978) is instructive. Suppose one can faintly see two lettersi 
the first is either a or e and the second is either f or t, but one canH 
see well enough to identify either lotter-the letters are too email, or 
too far away, or the room is too dark. If. however, the person is told 
that the letters make a common English word, he 01 she can Immediately 
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Identify the word aa at and then identify the letters as a and t. One 
Identifies the woxd first, or rather one IdenUf lea the word and the 
letters itore or less slaultaneeouly. having reasoned that a + t la the 
only cms of the four possible coahlnatlons that aakes a comon English 
word. In this case, the lnfor»atl«i that the twu letters aake a comon 
iSngnsh word stlmOates the "quantim leap." the actualizing of the first 
poaslblUty as a and the second as t (exas3»le from Salth. 1978. p. 125). 
This quantum leap Involves both a vertical transaction, between word and 
letters, and a horl^oLtal transaction, between the letters thsaselves. 

With the aid of graaiatlcal structure, words are siadlarly defined 
in transaction with one another. Cook -ne roast, for exai^le. Is not 
the saise as SosBt the cock (roaetlng one another being a popular sport 
aaong entertainers these days, if not a«ong chefs). In Isolation, cock 
and roast have potential H^anlngs. Imposing a suntence structure on thea. 
provides information about information, actualizing one of their possible 
^anlnga and negating others, in a transaction that might again be viewed 
as a quantum leap. Hotlce. too. that a word ma^^ deper^ upon followlns 
words for its meaning. The wort fire is not the same in Fire the cook aa 
It is in the furnace . Similarly, the tear in Chris has a tear in 
her .leans Is not the same as tear in rhrlfl has a tear in her eye. The 
words transact with one another in non-linear fashion, with individual 
word meanings being determined through such transactions. 

But of course It would be vastly overslB5>le to say that meaning 
arises merely from a transaction among words. As many socio-psycholinguists . 
schema theorists, and semiotlclans have been pointing out. meaning arises 
m transaction between the words and the person reading them. Vhat the 
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reader brings to the text Is crucial in deteraining the lueaning. The 
reader brings his or her scheaata, the reader's Ufetiae of knowledge and 
experience. A schem can be thought of as a gestalt, the whole of which Is 
greater than or different froa a collecUon of its parts or eleaents 
(Iran-Nejad, 19®), P. 10) • Iraa-Nejad a»i Ortc^y <19»*) explalni 

Bach eleaent loses its identity and becoaes an integrated part 
of the coablnaUon in the saaw way that, when oxygen and hydro- 
gen coBbine to pwjduce water, the properties of these elesents 
axe no longer evident. Furthermore, the resultant structure 
cones to possess ewirgent properties that are Mt present in 
any of the cosgKment ele»«its in the same way that water possesses 
properties not possessed by its coaponent eleaents. (p. 1^) 

Though sany cognitive psychologists think of schemata as relatively 
fixed mental structures (e.g. Ru«elhart, 1980). ethers consider them as 
transitory as the physicist's particle. Bartlett (1932). for example, 
m first adopting the term schema, insisted that a schema was a functional 
rather than a structural concept (e.g. Bartlett. 1932. Ch. 10 and p. 30^). 
Ulric Neisser (1976) indicates that a cognitive schema Is ^ momentary 
state of the perceiver's nervous system" (1976. p. 181). though of course 
"old" schemata are constantly reactivated in response to Incoming infor- 
mation. Taking the comments of Bartlett much* further. Iran-Nejad and 
Ortony (1984) have developed a blofunctlonal model that attempts to 
explain the po^siile nearophyslological bases of such "transitory dynamic 
structures" (schemata) and how they are activated, as well as how new 
experience and information are related to old and therefore easily 
reactivated scnesata* 
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Thus transltoiy to begin with, It Is hypothealaed, schenata are 
constantly changing, since the coMdous Individual is in continual 
transaction ulth the exteraal world. As Bartlett puts it, "T^e scheaata 
axe, we axe told, Uvlng, cawtantly develi^iag. affected every bit of 
incoalng sensational ej^orlenoe of a given kind. The storriiouse notion 
is as far reaoved fr«i this as It weU could be- (Bartlett. 1952. P. 200). 
In fact, Irsa-lfejad and Ortony suggast that not only Is the "storehouse- 
notion Inaccurate, but so Is the notlai of separate sental entitles, 
cognitive building blodts (198lf, p. 53). Meaning, then, is not a 
product but a process, the continuous process of transaction between the 
individual and the envlrona«it, between old schenata and new. 

Before returning to how aeanlng arises in the reading process and 
in Uterary experience, I woOd like to aentlon that not tmly in reading 
hut in reading research Itself, the concept of transaction Is crucial, 
from a sodo-psychoUngulsUc, seadotlc perspective. Harete. Woodward, 
and Burke (19»^) point out that data do net exist "out there." ready to 
be co«pli«li rather, data "constitute the results of a transaction which 
occurs when teacher or r«warcher aeets child" (198f, p. fff). These 
researdiers contrast the aechanlstlc experlaental approach, which sMiuaea 
the world Is aade up of Independently Identifiable and separately oanlpu- 
lable variables, with the organic ethnc«raphlc approach, which denies 
the existence of separately Identifiable and aanlpulablfe variables. 
According to the latter view, "the things experlasntaUste call 'variables' 
In an Instance of language traioact to fom a new phenranenon, the sub- 
coaponents of which axe not xedudble" (1984, p. 88). In other words, 
the obeerver Inevitably affects what is observed. (See also Doely, 1982, 
pp. 96. 98-99. 115.) 
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Harste. Woodwaid, and Burite (19**) eumilae four of the points 
crucial to an ethnographic world view In general and a aemloUc per- 
spective on reading In particulars 

1. The parts of the event do not equal the event itself, 

2. The parts of the event for» an Irreducihle whole. 

3. The parts of the event transact to farm a whole 
greater than the sum of parts. 

k. If tho individual parts are nanlpulated, tl» whole is 
destroyed, (p. 89) 

Clearly, tlwm, aeaning arises through the process of transaction. In a 
sense, aeaning is that transaction, that process. 

Llterarr Tbeom Trany »^< »»« ^ (^laatua Leaps 

In discussing Uteriry theocy I shall, with one exception, oait 
Bwntion of the European crltlca like pi«n«nologist Rosan Ingarden. 
hermeneuticist Hans-Georg Gada»sr. and deconstructi,^st Jacques Derrlda. 

In aodem American Uterary theory, then, the heginnings of the notion 
that aeanlng is an event, a transaction, a process, can be found in Louise 
Rosenblatt's T...o^tnr. as Exploration (1938). where she Indicates that 
a Uterary noik is a transaction between reader and text (p. 21, n. 1). 
Rosenblatt clarifies this concept in The Header, the fext, the Poea (1978). 
She explains that the Text itself is the Mord-symbols and patterns created 
by the writer, it is not yet a Uterary work. During the reading of the 
text, the transaction between Reader and Text, the reader's scheaata axe 
modified and the Poea (by which Rosenblatt means an^ literary work) is 
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slBultaneously created. RosenbUtt eUb<aates on what Vygotsky (1962, 
1978) saght aee as thla caeatlve transaction between thought and languages 

The poem, th«i, sust be thought of as an event in tiae. It 
Is not an object or an ideal entity. It happens during a 
c«dng-together, a coa^enetration, of a reader and a text. The 
reader brings to the text his past experience and present persm- 
ality. Under the sagnetisa of the ordered symbols of the text, 
he aarshalls his resources and crystallizes out from the stuff 
of iwBory, thought, and feeling a new order, a new ejqjerience, 
which he sees as the poem. This becomes part of the ongoing 
stream of his Ufe experience, to be reflected on from any 
angle important to him as a human being, (Rosenblatt, 1978, p, 12) 

Agreeing that a Poem is an event, r«Bp<ase theorist Stanley ilsh (I98O) says 
•Interpretation is not the art of construing l«t the art of constructing, 
Intetpreters do not decode poeasi they naka them" (Fish, I98O, p, 327). 

By whatever name, this transacUonal model of the Uteraxy experience 
is shared by others, notably Wolfgang Iser in The Act of Reading (1978) 
and Norman Holland in ^^-'-^ Bi»«dlnir (1975). Iser speaks of the 'Vork- 
as being located somewhere between text and reader, actuaUsed as a result 
of the interaction /transaction / between the two. The reader receives 
the Msage by composing it| therefore, the -division between subject and 
object no longer appUes, and it , , . follows that meaning is no longer 
an object to be defined, but is an effect to be exierlenced- (iser, 1978, 
p. 10), Meaning is a happening, an event (pp, 21, 67-68). Sounding much 
like the biologists and physicists, Iser speaks of the relationship between 
reader and text as being a kind of self -regulating system (p. 67) and auggeste 
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that the literary text Itself la a systwi "which shares the characteristics 
of other systesB as It Tarings out doalnant seaaliigB against a background of 
neutrs^ed and negated poealblUtlea" (Itot, 1978, pp. 71-72). 

Ossplte his iBSlsteace on the taeakdown of flie subject-object dlcho- 
tOBV, Iser speaks of the atocucrtuie, the schesata, within the text itself 
(pp. 141, 227). Holland (1975) goes further In rejecting the subject- 
object duaUtyi "A reader reads s«wthlng, certainly, but If one cannot 
separate his 'subjective* response froa Its 'objective' basis, there seem 
no wiy to find out what that 'soaethlng' Is* in any la^erswjal sense" (1975. 
p. 40). "Wle placing aore eaophasls on the psychological predispositions 
and processes of the reaoer then either HosenbUtt or Iser, Holland char- 
acterises the role of literary criticise in teras realnlscent of both. 
•He advocates a •transactive cntidsB" that -takes as its subject natter, 
not a text, but the trai»aotlon between a reader and a text" (p. 248). 
David Bleich m fl«b, ^ective Criticism (1978) goes even fturther, rejecting 
the objective existence of the text alaost entirely i far example, he crlti- 
claas Holland for being too "objective" in canslderlng the text and reader 
as separate entitles that transact with each other (1978, p. 11^1 see also 
pp. 101, 109. m). Bl«lch (1978) wiggestsi "The most that a reader can 
do with the real object, the text, is to see it ... . discussion o- the 
work must refer to the subjecUve syntheses of the reader and not to the 
reader's interactKa with the text" (p. 111). 

It should be noted that both Rosenblatt (1978, e.g. p. 1^) and 
Iser (1978, e.g. p. 68) make explicit references to parallels between 
their Uterary theories aiHi modem science, while Bleich (1978) discusses 
alternative paradigms in his introductory chapter 'The Subjective Paradigm'' 
and Holland (1975) discusses some Interesting implications for Uterary 
theory In his final chi«»ter, "Knowing." 
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BorrwAog taradnoXogy fm the physidat David Bote (X98O), we al«ht 
aay that in the view of aU of tteso theorists, the Poea, as Hosenb^tt 
defines it, is igplicate in the coUocatiai of jreadar and text. The Poea 
is Bade expUcste . is aetualised, during tte transaction between the two. 
In effect, the reader trlggors a quantua leapi interpreting the text 
in a psrtlcular way, by actuaUsing one particular "Poea," the reader 
simltaneoualy negates, for that amnt in space/tiae, all other possible 
Toeas." 

The qualiflcaticn "for that acment in space/tiBw" is crucial, for 
reading always takes place in a context, as both reading theorists and 
Uterary response theorists hav6 been e^hastsing Utely, (See, for 
exaaple, Harste, Woodward, and Buike, 198^. and Fish, I98O). In a recent 
paper, EUaabeth Plynn recomnds a synthesis of ^proaches that reflect 
a concern for the objective, for what the text contributes, ^ exeaplified 
in Wolfgang Iser's Tha Act of Reading (1978)| a concern for the subjective, 
for what the reader contributew, as exeaplified in David Bleich'a 5ub , 1eGtive 
Critidsa (1978) and Roraan Holland's ? Readers Reading (1975)l * concern 
for the transacti<m between reader and text, as expressed by Rosenblatt in 
The Reader, tha Text, the Poea (1978) 1 and a concern for context, for what 
the total reading situaticm contrilaites , as exeaplified in the later essays 
in Stanley Fish's Is There a T art in this Class? (I98O). 

Stanley Fish (I98O) suggests a three-way tranasction aaong reader, text, 
and contextj "TlJis [his previous stateaentj does not sean that the context 
coaes first and that «ice it has been identified the crastrulng of sense 
can begin. . . . the two acUons (the identification of context and the 
Baking of sense) occur sisaataneously" (I98O. p. 313). And again, "text, 
context, and interisrstaUon all eaerge together" (I98O. p. 3^). As long 
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as one views the traimacUons as aore or less slailtaneous . one Right 
conceptuallBe transactions within transactions, reader and text trans- 
acting with MB anotlwr, and both ttansactlng, lolependwitly and also 
together, with the context (sltuatltmal, social, etc.) In which the 
reading act takum place. That Is, om adght consider the relationship 
between reader, text, awl context to be a hierarchy, Bulti-dlrectlonal, 
with soae traasactlwis occurring within others. Better yet, one night 
abandtm the term •Tiieraraiy," which erroneously suggests oxausive top- . 
down processing (see C^a, 1982, PP. 280-282), In favor of Kowtler's 
tern 'Twlarohy.- A holarchy is a hierarchically arranged, open systen 
of holons, with^ -countlw feedback loops and flexible strategies" 
(Haapden-Tumer, 1981, p- 162). Surely sons such systea as a holasxtoy 
^mB% be postolated in order to account for the aultl -directional trans- 
actions that occur in the literary experience. 

Reading Thef ^ ^fr<»' Tap^own and Botton-up Processinfi 

Of course within the reader-text transaction itself, there is also 
a holarchy of transactlcns. Letters axe defined in non-Unear transaction 
with one anoteer, words axe defined In nonlinear transaction with each 
other, and so forth, on up to the level of texts. However, there is alao 
a constant interplay between and among levels, with the processing being 
as Buch or more top-^own (sclwaa to words or letters) as bottraa-up 
(letter^ or words to schema), lhat is, there is simultaneous intra- and 
inter-level processing, with each level potentiaUy affecting all other 
levels at vlrtuaUy the same time. (See Caa5»beU, 1982, Ch. 18 'The Top 
and Bottom of Memory," for a recent non-technical discussion of related 
ideas.) 
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• The top-doim natuse of processing, and the fact that the visual 
display constitutes only % amll fracUqn of the Information avalUble to 
Msdexs, can be nicely Illustrated with ejwaplos froa Anthony Burgqss's 
novel A Glodworii CWnge (1962). Out of context. It Is difficult If not 
li^possl^ to dstexsaiiw the aeaiOnas of the seeming nonsense words dsng, 
tolchock . vedc , and viddy . taken froa the first two pages of the novel. 
It Is difficult even to detoxmine their parts of speech. Hero, however, 
the words are used in a clarifying contexti "Our podcets were full of 
dens, ^ *^ ... to tolchock eom old ve^ in an 

alley and viddy hia swla in his blood while we -counted the takings . . . 
f Glockworic QranCT . 1962, PP. 1-2). In context, we can easily use preceding 
and foUowing syntax .to dstersinB ea<* -new" word's part of speech, and 
sosantic context to aoke a reasonable prediction as to Its asaning. We 
bring to bear our Internalised knowledge of graaaar and the cognitive 
schenata developed through experience, both of which are reacUvated aa 
we read. Thus in reading there noraally are transactions between and 
aaong contextoi the context of the evolving surface structure, the con- 
text, of the text world, the context of the reader, and the context of 
situation. 

The lisportance of context and the top-down nature of language pro- 
cessing are further Illustrated by studies Investigating the Influence of ^ 
one's activated scheaata. one's current nlnd-set, upon what Is understood 
and what Is retained. Par exaaplo* It aafces a considerable difference 
whether or not subjects know that the passage they have been asked to 
read Is about "washing clothes" (Bransford ft Johnson, 1972), whether they 
know that what they are reading is about shopping at a supemarket as 
opposed to eating In a fanoy restaurant (Anderson, Splro, A Anderson. 1977), 
buying aa oppose* to burglarising a hoae (Anderson ft Plchert, 1978). or 
' 23 
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wrestling as opposed to teeakln« out of Jail (Anderson, Reynolds, Schallert, 
A GoetB, 1977). 

Clearly, then, the visual display is only a tiny fraction of the 
inforttUon avaiUhle to a reader. Much af language processing proceeds 
top^own, from schMAta to words (and, if we shcmld so eiwoee, letters), 
with each level nwre or less siaultaneously affecting aU the levels below 
It. For ejBu^ple, reactivating a reader's (or listener's) previously 
developed schmta faeiUtates the identification of proopositions (ct^inks 
of waning) and clauses (significant graaaatical units) in the text, while 
alao faciUtating the identifioatica of words (and letters), aU acre or 
less siaultaneoualy. Even the sere •>rception* of words is clearly a cogni- 
tive act, facilitated "by cw^tehension. 

To the extent that . coa^hMision is also, sioultaaeously, Tjottoa-up, 
there are interesting parallels between the language coaprahenslon process 
and Prigoglne's theory of dissi^tive structures. Insofar as we procMs 
langusge from thB bottom up, leli^ers give way to words (if indeed letters 
ore identified),. words give way to the propositicms expressed in dausas, 
and propositiuis are either lost or soaehow integrated with our existing 
cognitive echeaata. Koestler (1969)(offers a succinct example of how the 
spcken word resolves itself into Increasingly higher-level diselpatlve 
structures for the listener, just as the written word does for the readeri 

Tou watch a television play. The e»ct words of each actor are 
forgotten by the tXma he speaks his next Una, and only their 
meaning resainsi the next aoming you can only roaeaber the 
sequoice of scenes which constituted the story 1 after a month. 
Ell you remember is that it was about a gangster on the run or 
about two men and a woman tm a desert island. (1969. p. 201) 
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In a few aonths you nay not reaosber the aovle at aU, yet it has somehow 
affected your available gangster-aovle scheaa or your love-trtaii«le scheaa. 

Since short t«tn araory can hold only about seven chunks of Infor- 
aation, plus or alnus two (HlUsr, 1956). «ti«i that Umlt la reached, It 
is not surprising that the Inf omatlon aust be reorganised at a higher 
level or be lost. To use Prlgogine's tenas, the fluctuations have bocoae 
sufflcient^ly great that the syatea aust either rtegei»rate into chaos or 
reorganise itself at a higher level. The analogy Is Iqr no asans perfect, 
of course I la this case the systen siaaataneaisly degenerates into chaos 
and reor^maes itself at a higher level, for soae mforaation Is lost 
(the precise letters, words) as other inforaaUon (aeaning) Is successively 
reorganised. Nevertheless, the analogy holds fairly well. 

notice, too, the relevance of Prigoglne aM Stengers* observations 
about the transactive coBWunloatiqn aaong wOecules azul their environaent, 
which thay clalB to be the very basis of a biological systea. Just as 
Bolecules In a far-frwa-aqullibrlua state -cOTunlcate** or transact with 
one another horlaontally and transact with their envlrMaent vertlcaUy, 
so lisncuage units nearlag the llalts of short tera aesory (If r»t before) 
coaaunloate or trai»act with (me another horlsontally and with their 
language envlroaient /ertlcally. Like aoleculos, the units on each level 
are what Koestler (I969) calls holona . Because of their vertical trans- 
actlcjs, thoy have the autonoaoue property of wholes and the dependent 
properties of parts (Koestler, 1969. PP. 210-211). They are part of an 
exceedingly coi^x, aalU-dlrectlonal and aultl -dimensional coaaunlcatlon 
holarchy. 

Thus cmcspts froa science parallel and at least to that degree 
reinforce a aodel of language processing that Is characterised by 
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QlBuXtanaous transactions amg units on the aam level, ly staultaneous 
top-down ani bottoa-up transactions, and via the bottoa-up traaaactKme, 
by incr«aslo«ly msa» co^pi«hei»lve -dlsslpatlve'* structures. The language 
units theaselves— words, for e«uii!ple-*-are transitory -events' that exist 
only Boaeatarllsr, bef.oace being replaced by units on a higher or -deeper- 
level. Jaatsch (1980) generaUaw about systeBS Uke languagei nn the 
doaaln of self-organlalag ssfstess, Inforaatlon Is sJsc capable of organi- 
sing Itself I new knowledge arises" (p. U)* 

Cogcluslja, 

ila Between Soience axA Reading and lAterarv Theories 
In suBSBxy, than, there are various ways in which the paradigm 
eaerging ir. science, particularly quantum ^vsics, chealstry. and biology, 
parallels a paradign surging in reading and literary theory. Perhaps 
Bost basicaUy, they share an eaphasls <m organldsa and process, sped- 
fically the procw of transaction between interdependent enUtles. Thus 
these eaerglng paradigas assert 8u<^ revolutionary concepts as the fol- 
lowingt 

1. Reality la fundaaentally an organic process. 

2. There is no sharp separation betwe«i observer and observed, 
reader and text, rsadsr/tex*. and ctmtext. 

3. The whole (universe, sentence, text, etc.) la not aarely 
the sua of parts which can be separately identified. 

i^. Meaning is deteralned through transactions (between observer 
and observed, reader and text, reader/text and context, and 
ai^tig textual eleoents on and across various levels) . 
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Clearly this oraanlc view U in sharp contrast to the oechanistic model 
«hich is ao lAdel* accepted. As Whitetoad (l925) noted over half a century 
ii«o, -BCiettt^ic theory is outrunning [ has outrunj coaiion sense** (p. 166) 
Or to put it another way, we might concXude, with kiukav (1979). that "our 
coBBonaense ideas about the world are profoundly deficient" (p. >00). 

These parallels betwe«i science and reading/literary theory can be 
Viewed as cratrihuting to the tainanistic General Systens Theory pioneered 
biologist Iwdwig vcm Bertalanffy. A system, according to Bertalanffy, 
is any entity maintained by the transaction of its partsi thus the funds- 
aental reality is tl» organised reUtiaiship of parts, not the parts 
the«.elves (Davids«a, 1983. PP. 25 . 27 . 28). Thus, of course, each level 
of language and language processing (letters, words, etc.) is a system, 
8o with langusge and language processing we have systems within systems 
' within systems, holarchically and thus aulti-directionally interrelated. 
In any ciie, Geiwrol Systems Theory is not a theory, really, but an 
approach to coiqaehending reality, based upmi the assumption that theories 
of any kind, whether i*ysical, biological, psychological, or social, 
ope^te in accordance with the same fVmdaaental principles. Genex-al 
systems theory is, then, a search for these common principles, a general 
system of pnncipl*^ such as those offered above. Together, such prin- 
ciples begin to shape a cross-disciplinary paradigm that is exemplified 
m other fields as weU, ecology and hoUstic medicine being two of the 
Bost notable (see, for exaaple, Capra, 19^). 

A Hew Heta^ihort The Dance 

I'd like to close by returning to the dance metaphor adopted by 
certain quantum pl^aicists. Just as the universe may be viewed a^ 
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f undaaentally a dance of transient f OMS that spaikle in and out of 
existence, so sraaning, the Poea, aay be viewed as an ever-flttctuaUn« 
dance that occurs ware or less siaultaneously on and across various 
levelst letters, words, sentences, scbeaatai writer, text, and reader i 
text/reader and caitejcti tho present reader with other readers, past and . ' 
present! and so forthi aU connected in a aulti-diaensianal holarchy, an 
interlocking netwo* or web ol meaning, a synchronous dance in which thtte 
is no clear distinctiOT between what is and what happens. As HosenbUtt 
(1966, p. 1000) has noted, Yeats expressed it weU in "Among School 
Children'*! 

0 body swayed to nusic, 0 brightening glance. 
How can we know the dancer from the dance? 

It is worth noting,' I think, that a a»taphar is nore than a con- 
venient way to visualise soaething. As Lakoff and Johnscm (I98O) point 
out. cultural change aay be brou^t about in part by replacement of old 
metaphorical concepts with new ones (I98O, p. l/*4). Metaphors, models, 
and paradigms are an lijportant asanas of structuring our conceptual system, 
and our conceptual systea in turn affects how we perceive reality. 

Dominating Western thought for tlw last three centuries, ttw 
mechanistic metaphor and model have served as a prism, showing us new 
colors, enabUng us to better analyse and thereby understand, predict, 
and control much of world. But the mechanistic paradigm is also a 
priscm in which we have unwittingly becoae prisoners (Zukav, 1979, P. 200). 
a prison which has prevented us from understa^nding other aspects of our 
world. 
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In otttor not to bec«a« a oiallar prison, tbo organic paradl«>a toward 
which we ai« moving uaist Include aechanlSB, aust soaehow transcend the 
sl^Ustlc dlchotoiv I have been descrtUng and dsaonstrate the ways In 
which ^ottJ nschanlBB a^ oacganldaa are siaultaneoualy true. This, of 
course, Is what physldsts theasslves have dcaei with the adyent of rela- 
tivity theory aM quantum sechanlcs, physicists heve replaced the aechanistlc 
Bodel of the universe with an organic awdel, while still aduiowledging that 
aechanlsa aBp«a to be the best explanation for aany aspects of reaUty. 
The universe Itself Is seen as fundaaentally an organic process within 
which aschanlsm operatM. 

^ Such mauslveness can be attributed to the theory or "Vorld 
hypothesis- of organldsa Itself, according to Pepper (19^). He sees 
OS a basic tenet of organldsa the assuaptlm that necessarily Ualted 
paradlgas will Inevitably be replaced by aore Inclusive paradlgas that 
incorporate both the oM snd the new. This IncorporaUon Is not a syn- 
thesis m which both lose their Identity but rather a lai«er vision In 
which both are seen as ne^esaaiy coapleaents to one another, each valid 
In Its own reala and Its own way. As the physicist Niels Bohr iurplies, 
the universe Is characterised by the necessary coapleasntarity of opposltes. 
Both organldsa and jsechanisa are necessary dancers in the universal 
dance • 
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